Introduction
Mobile Information Systems and applications have received growing attention in recent years from various perspectives. The thriving numbers behind mobile systems adoption and contribution have captured the attention of computer engineering and business researchers that, in the past years, have been trying to decipher the phenomenon of mobile information systems, its relation to already-conducted research, and its implications for new research opportunities that effect innovation, entrepreneurship, and world economy dynamics.
The current mobile information systems and applications show cases in the Gulf Cooperation Council countries landscape and worldwide presenting a very interesting picture. Several big scale information systems provide a variety of services to local citizens and foreigners promoting top quality research towards the enhancement of the local economies and their transformation to knowledge based high effective sustainable economies. These widely accepted mobile information systems endeavors demonstrate that a wide range of mobile applications are available and present a viable and robust alternative to traditional desktop stand-alone solutions.
The objective of the special issue is to communicate and disseminate recent computer engineering and business research and success stories that demonstrate the power of mobile computing to improve traditional information technologies and their exploitation approaches. The purpose of the special issue is to demonstrate state-of-the-art approaches of mobile information systems that have had successful application and to show how new and advanced business models and adoption strategies can expand the sustainability frontiers in advanced applied computer engineering and update the global agenda of innovations in mobile information systems and applications.
The Enabling Technologies for Innovative Mobile Information Systems through the Meta-Analysis of Contributions in the Special Issue
The mobile information systems will continue globally to serve as enablers of innovation and will continue to promote entrepreneurship in sustainable ways. In this section, we are elaborating on the main contributions of the special issue as well as on future research directions and hot areas of research related to this domain. We are providing our basic conclusions and recommendations for future innovative mobile information systems agenda in relevance to five enabling technologies and four areas of innovation (see Figure 1) . We also link the main contributions in this special issue related to these important areas: 
The Open Research Issues for Innovative Mobile Information Systems
As a conclusion to this special issue, we want to communicate a reference model for next generation innovative mobile information systems and services linked to three critical design variables namely Content, Context, and Cognition. Content refers to the dynamic collaborative constructed information with meaningful enhancements from mobile intelligent agents, which have the capacity to manage big data in micro and global contexts. A revolution to the content perception is that most of the applications will act as facilitators of content generated by users and the valuable contribution of MISY would be to provide value reference models to information.
Context refers to the mode of exploitation and the metalevel of reference that explores the capacity of MISY to personalize content and to initiate dialogic explorations of value through services.
Cognition is the new impressive dimension of next generation MISY. To our understanding, the integration of Deep Learning and Open Artificial Intelligence accompanied with Semantic Web ontological engineering methods and practices will strengthen the capacity of MISY to respond as problem solvers to real world cases. This convergence to our opinion serves as the new significant milestone for the evolution of mobile information systems research. There are several case studies to consider almost in every aspect of human life.
In Figure 2 , we provide a classification model of innovative mobile information systems though the integration of Context and Cognition aspects. This can be useful for students interested in pursuing a Ph.D. degree or industry experts interested in realizing the potential of real world services.
The overall idea is that scalable solutions at micro, wide, and global level will generate an unforeseen, ubiquitous, and pervasive innovative mobile services infrastructure. For any of these twenty-two indicative types of innovative mobile services and nine clusters of potential challenging business models, there is a lot of research to be done and a number of interdisciplinary contributions are required. Few interesting case studies are discussed below with reference to human activity areas. Another important dimension of the analysis for the future innovative mobile information systems is their linkage to well defined business models and sustainable innovation. There is a global discussion about new startups, cloud businesses, virtual enterprises, or businesses as ubiquitous services. In Table 1 , we provide a conceptual reference model for the convergence of the emerging technologies towards sustainable innovation and emerging business models. We are encouraging researchers to deal with open issues related to this reference model and to investigate the value diffusion of technologies, to services, businesses, and economy. Technology sometimes should be considered as the black box of innovation. Creative thinking and creative entrepreneurship should construct new ideas for services that go further the perceptions about state-of-the-art businesses. Only by doing so, technology integrations can result in sustainable businesses. There is a worldwide concern for the capacity of new technologies to support economic efficacy and development. The abstraction of Table 1 is an interesting theoretical construct that permits different interpretation from technology or business.
Discussion and Conclusions for the Contribution of the Special Issue to Innovative Mobile Information Systems
We are moving fast towards a global ubiquitous and pervasive infrastructure of value adding services. At the same moment,
